Growth on lactose by strains of Streptococcus mutans resulted in the induction of the lactose-phosphoenolpyruvate-phosphotransferase system, phospho-,B-galactosidase, and the enzymes of the tagatose 6-phosphate pathway.
We have previously demonstrated that strains of Streptococcus mutans and S. sanguis 10556 transport lactose via an inducible lactosephosphoenolpyruvate (PEP)-phosphotransferase (PT) system (8) , which results in the transport and phosphorylation ofthe lactose molecule in the 6 position of the galactose moiety. Subsequent action by the intracellular, inducible enzyme phospho-,8-galactosidase results in the formation of glucose and galactose 6-phosphate (4, 8) . However, another oral isolate, S. salivarius 25975, utilizes both the lactose-PT system and the enzymes in the lac operon, since figalactosidase is also induced to high levels after growth on lactose (8) . In the latter case, the products of the initial reaction are glucose and galactose, with the latter hexose being converted to glucose 6- (11), respectively, were grown anaerobically in tryptone-yeast extract broth (8) supplemented with the appropriate carbon source at a concentration of 0.3%. Cells were harvested in the exponential phase of growth, washed twice in Tris-hydrochloride buffer (pH 7.5, 50 mM), and resuspended in the same buffer. A portion of the suspension was used to assay for PEP-PT activity after toluene treatment, as previously described (7) . Cell extracts were prepared from the remainder of the cell suspension by sonic disruption in a Branson sonifier for 5 min (9) followed by centrifugation at 10,000 x g for 10 min and overnight dialysis against 50 (1) . The above-mentioned procedures were altered to include a reaction volume of 1.0 ml with Tris buffer (pH 7.5, 10 mM) and, where appropriate, a tagatose 6-phosphate concentration of 1.0 mM (final concentration). Galactose 6-phosphate isomerase was assayed by a threestep procedure involving (i) a primary assay, which involved the conversion of tagatose 6- phosphate to galactose 6-phosphate (1); (ii) dephosphorylation of the galactose 6-phosphate formed; and finally (iii) assay of the galactose formed with galactose dehydrogenase. The primary assay solution (i) contained the following: mM tagatose 6-phosphate, and enzyme in a volume of 0.1 ml. After incubation for 30 min, the galactose 6-phosphate forned was dephosphorylated (ii) by addition of the following to the primary assay solution: 10 umol of glycine-sodium hydroxide buffer (pH 10.5) and 3 (5) .
The inducible nature ofthe lactose-PT system in the five strains of S. mutans can be seen by comparing the activities in glucose-and lactosegrown cells when lactose was the substrate in the PT assay (Table 1) . Specific activity increases ranged from 3.6 (strain FA1) to 88-fold (strain B13) higher in the lactose-grown cells compared with the same cells grown with glucose. As reported previously (6), considerable variation is observed in the specific activities of the PT system between strains after growth on either glucose or lactose (e.g., B13 versus OMZ65 with glucose) and, in all cases except with B13, the glucose-PT system was repressed after growth in lactose. Induction of the lactose-PT system in these strains is accompanied by the NOTES 1103 induction of phospho-,B-galactosidase after growth on lactose, confirming earlier observations (4, 8) . In the three cases in which it was tested, growth on galactose induced higher levels of the enzyme. All strains possessed low f)-galactosidase activity, but only with strains B13 and OMZ65 was f8-galactosidase induced to any extent after growth on lactose. Growth on galactose resulted in a small increase in activity over that seen with glucose-grown cells.
Whereas activity was observed for all of the enzymes in the Leloir pathway in the test strains (except for OMZ65, which possessed no UDPglucose 4-epimerase activity), growth in lactose had little effect on enzyme activity ( Table 2) . Only with galactokinase and galactose 1-phosphate uridylyl transferase was there any increase in specific activity after growth on lactose, and this was less than threefold. Growth on galactose, on the other hand, resulted in significant induction of this pathway in the three strains tested.
Contrary to this are the data for the tagatose pathway enzymes. Except possibly for strains B13 and OMZ65, this pathway would appear to be partially constitutive, since significant activity was seen in preparations of glucose-grown cells. However, growth on lactose resulted in significant induction of the enzymes of the tagatose pathway, although the increases over the glucose-grown activity for galactose 6-phosphate isomerase were not dramatic in three of the strains (AHT, B13, and OMZ65). Thus, it is apparent that S. mutans strains employ the tagatose pathway for degradation of the galac- tose 6-phosphate generated during lactose metabolism through the action of the lactose-PEP-PT system and phospho-,8-galactosidase. The presence of ,B-galactosidase activity in some of these strains indicates that, as in the group N streptococci (2), both the Leloir pathway and the tagatose pathway are operable, with the latter probably of greater physiological significance.
Furthernore, it is clear from the results (Tables 1 and 2) that, in those strains tested (i.e., AHT, FAl, and Ingbritt), galactose metabolism follows similar routes. This hexose can be transported via the PEP-PT system (8) and consequently utilizes the tagatose pathway to degrade galactose 6-phosphate (Table 2) . However, the induction of the Leloir pathway after growth on galactose indicates that both pathways are involved in galactose metabolism in these strains.
